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How to ask a 
question:
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Capturing the webinar window:
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Agenda

• What is High-Crash Analysis?

• How does High-Crash Analysis work?

• How do I interpret the high-crash analysis data?

• How can I get the high-crash analysis output?

• Other questions.
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What is High-Crash Analysis?

Background:

The FDOT’s High-Crash Analysis programs were 

created around 2002.
• GIS was new and was not yet available as a resource for 

development.

• The federal mandate for crash rate monitoring only encompassed 

state roads – changed to all public roads in 2006.

• The system was developed using tabular (non-spatial) data 

against a linear referencing system for the actively maintained 

state roadways.  More on this later…
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What is High-Crash Analysis?

Background:

The District Safety Engineers use the crash rate 

results to help identify locations for safety 

improvements.

The Planning and Design offices use the results of 
the analyses to help integrate safety into their 
processes.
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What is High-Crash Analysis?

Crash reports from law 

enforcement officers provide 

crash location information.
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Analysts at the State Safety Office 

review crash reports.

• Each crash gets attached to 

coordinates on the State 

Highway System (SHS).
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What is High-Crash Analysis?
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Each crash gets 

coordinates on the 

SHS:

• The State Highway 

System (SHS) covers 

about 10% of 

roadways in the state 

and carries about 

50% of the traffic.
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What is High-Crash Analysis?

Total miles of roadway 

in the state:  122,659.4

Total miles of roadway 
actively maintained by 

the state:  12,116.3

Total vehicle-miles 
travelled in Florida in 

2015:  206,721,463,875

Total vehicle-miles 
travelled on the SHS in  

2015:  112,249,180,000
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The State 

Highway 

System (SHS) 

covers about 

10% of 

roadways in 

the state and 

carries about 

50% of the 

traffic.
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What is High-Crash Analysis?

http://www.fdot.gov/planning/statistics/mileage-rpts/CertifiedPublicRoadMileage.pdf
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Each crash gets coordinates on the SHS:

• The FDOT keeps an inventory of all the major roadways 

in the state.  It is called the Roadway Characteristics 

Inventory (RCI).

• The RCI uses a linear reference system to document 

relative locations of features along a route.
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What is High-Crash Analysis?

Roadway 01999000

Roadway 
beginning point

0.000 0.445 1.097

Roadway end point
Intersection 90 
degrees right

Intersection 135 
degrees left

Bridge # 123

0.8350.744
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The RCI linear reference system:

• Features like intersections and city limits (and including 

the beginning and ending of roadway segments) are 

given a mile-point or, for length features like bridges, a 

beginning mile-point and an ending mile-point that is a 

measure of how far the feature is from the origin of the 

segment.
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What is High-Crash Analysis?

Roadway 01999000

Roadway 
beginning point

0.000 0.445 1.097

Roadway end point
Intersection 90 
degrees right

Intersection 135 
degrees left

Bridge # 123

0.8350.744
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The RCI linear reference system:

• Linear reference coordinates for crashes are a segment 

identifier and a mile-point.
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What is High-Crash Analysis?

Roadway 01999000

Roadway 
beginning point

0.000 0.445 1.097

Roadway end point
Intersection 90 
degrees right

Intersection 135 
degrees left

Bridge # 123

0.8350.744
0.368

0.051

0.802 1.003

0.445

Roadway 01999000
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• Analysis programs compare the sites on the SHS 

with crash incidents within range (using the linear 

reference coordinates) to identify locations with 

the highest concentrations of crashes.

• The results can be mapped against the reference 

system.
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What is High-Crash Analysis?

Roadway 01999000
0.000 0.445 1.097

0.8350.744
0.368

0.051

0.802 1.003

0.445

0.430

0.445

0.453

0.445

Crashes within range 
of intersection
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What is High-Crash Analysis?

https://fdotewp1.dot.state.fl.us/SSOGis/Home.aspx

https://fdotewp1.dot.state.fl.us/SSOGis/Home.aspx
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How does High-Crash Analysis 
work?

Segment analysis walks down each roadway 
– the “sliding window” approach.
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First 
analysis 
window:  
0.3 miles, 
from 0.0 
to 0.3

Roadway

Second 
analysis 
window:  
0.3 miles, 
from 0.1 
to 0.4

Third 
analysis 
window:  
0.3 miles, 
from 0.2 
to 0.5

Fourth, 
from 
0.3 to 
0.6

Fifth, 
from 
0.4 to 
0.7

Sixth, 
from 
0.5 to 
0.8

Seventh analysis 
window:  0.3 miles, 
from 0.6 to 0.9
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How does High-Crash Analysis 
work?

At each analysis step the process calculates 
the crash rate per Millions of Vehicle-Miles 
(MVM).
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Rate 0.913
(2 crashes 
divided by 
2.19 MVM)

Roadway 01999000:  Average Daily Traffic 20,000 cars per day

Rate 1.826
Rate 1.826

Rate 1.370 Rate 0.457

Rate 0.457
Rate 1.370

20,000 cars per day means 2.19 million vehicle-miles is the 
volume at each 0.3 mile analysis window (20,000 cars per 
day times 0.3 mile segment length times 365 days for a 
standard year)
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How does High-Crash Analysis 
work?

Segments that overlap have the same rate or 
show an increase in rate from the previous step 
are joined to each other to create a longer 
segment
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Rate 0.913
(2 crashes 
divided by 
2.19 MVM)

Roadway 01999000:  Average Daily Traffic 20,000 cars per day

Rate 1.826
Rate 1.826

Rate 1.370 Rate 0.457
Rate 0.457 Rate 1.370

Segment 1, length 0.5 miles, final rate 1.370 Segment 2, length 0.4 miles, final rate 1.027
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How does High-Crash Analysis 
work?

Intersection analysis 
focuses on identified 
intersections.

20

Roadway 01999000

0.4450.368

0.445

0.430

0.445

0.453

0.445

Crashes within range 
of intersection
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How does High-Crash Analysis 
work?

Crashes within the influence 

area of the intersection are 

divided by the number of cars 

passing through the 

intersection in order to get an 

intersection crash rate per 

Million Entering Vehicles 

(MEV).
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Roadway 01999000, ADT 20,000 cars per day

0.4450.368

0.445

0.430

0.445

0.453

0.445

5 crashes within 
range of intersection

Total volume for 
intersection is 7.3 million 
vehicle (20,000 cars per 
day times 365 days in a 
standard year)

Rate is 0.685 
crashes per 

Million Entering 
Vehicles (MEV)
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How does High-Crash Analysis 
work?

Each analysis uses 
the crash rate 
(crashes per traffic 
volume) to evaluate 
whether a specific 
location has a higher-
than-average rate.
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How does High-Crash Analysis 
work?

• Crash rates are the number of crashes per unit of traffic volume:  

crashes divided by the amount of traffic.

• Segment analyses analyze a length of roadway.  Volume of traffic for 

segment analyses is expressed as vehicle-miles travelled:  number 

of cars times the length of the segment in miles.

• Volume of traffic for intersection analyses is expressed as volume of 

entering vehicles:  number of cars passing through the 

intersection.
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How does High-Crash Analysis 
work?

An average rate is determined for each roadway and intersection 
type. We calculate countywide, district-wide and statewide 
averages for each of the roadway and intersection categories.

• The road network is analyzed to determine the crash rates along 
each segment and at every intersection.

• The crash rates at all of the sites are compared to an average 
rate and those with the highest confidence that they have an 
above-average rate are identified as “high-crash” segments or 
intersections.

24



Florida Department of 

TRANSPORTATION Crash Data AcademyState Safety Office

Pardon the Nerding

How does High-Crash Analysis 
work?

The analyses use the equations below to compare the actual crash rates at 

each site to the average crash rate for similar sites within the area of 

comparison:

• Segments:

CONLV = (ACTUAL – AVERAGE + (1÷(2×MVM))) ÷ √(AVERAGE ÷ MVM)

• Intersections:

CONLV = (ACTUAL – AVERAGE + (1÷(2×MEV))) ÷ √(AVERAGE ÷ MEV)

These equations attempt to factor in the exposure to account for variability in 

the events being measured.
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How does High-Crash Analysis 
work?

• Segments:
1

actual rate – average rate +

2(Millions of Vehicle-Miles)

k = 

average rate / Millions of Vehicle-Miles

• Intersections:
1

actual rate – average rate +

2(Millions of Entering Vehicles)

k = 

average rate / Million of Entering Vehicles
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How does High-Crash Analysis 
work?

• The original equation solves for a 

“critical rate” using a constant, “k” and 

any rate would be compared to the 

calculated critical rate.  In our case, 

we plug the actual rate in for the 

critical rate and solve for “k” and use 

that value to determine the confidence 

using the table at the right.

Confidence Level Lookup Table

Computed Confidence 

Level (K)

Value 

Assigned

K < 0.6740 50%

0.6740 <= K < 0.8416 75%

0.8416 <= K < 1.0360 80%

1.0360 <= K < 1.2816 85%

1.2816 <= K < 1.6449 90%

1.6449 <= K < 1.9600 95%

1.9600 <= K < 2.3263 97.5%

2.3263 <= K < 2.5758 99%

2.5758 <= K < 2.8070 99.5%

2.8070 <= K < 3.0902 99.75%

3.0902 <= K < 3.2905 99.9%

3.2905 <= K < 3.7190 99.95%

3.7190 <= K 99.99%
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How do I interpret the high-
crash analysis data?
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How do I interpret the high-
crash analysis data?
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How do I interpret the high-
crash analysis data?
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Segment crash 
rate category

Total number 
of crashes on 
segment

Annual 
Average 
Daily 
Traffic (cars 
per day)

Actual 
crash rate 
(crashes  
per MVM)

High-crash 
confidence 
level (%)

Total 
fatalities 

Total 
injuries

Total 
property 
damage only

Identifies 
Segments or 
Intersections

Gives the 
year span

Identifies which set 
of average rates 

used for comparison

Shows the date on which the 
analyses were run (snapshot 

capture date)

Average crash rate for other 
roadways in the same category 
within the area indicated in the 
header (County/District/State)

Identifies 
High Crash or 

Reference

Rank 
relative 
to 
average 
area

Inventory 
roadway 
identifier 
(county, 
section, 
subsection)

Segment 
beginning 
mile-point

Segment 
end mile-
point

Segment 
state 
route 
number

Segment 
length in 

miles
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How can I get the high-crash 
analysis output?
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• The crash rate analyses, including the averages, the high-crash 

listings and the reference analysis data (all the actual crash rate 

calculations for the entire network) are available on request from 

your local FDOT Safety Office.

• The mapped analysis data can be downloaded from the FDOT’s 

Unified Basemap Repository (UBR) for authorized users or are 

available on request from the FDOT State Safety Office. 

https://www3.dot.state.fl.us/unifiedbasemaprepository/

https://www3.dot.state.fl.us/unifiedbasemaprepository/
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How can I get the high-crash 
analysis output?
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• Some of the mapped 

analysis data are available 

on ESRI’s ArcGIS Online –

search for FDOT Crash 

Rates 

(https://www.arcgis.com/ho

me/index.html )

https://www.arcgis.com/home/index.html
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How can I get the high-crash 
analysis output?
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• Some of the mapped analysis data can be viewed on 

the State Safety Office’s Traffic Safety Web Portal 

(TSWP) using the SSOGis Query Tool 

(https://fdotewp1.dot.state.fl.us/SSOGis/Home.aspx )

https://fdotewp1.dot.state.fl.us/SSOGis/Home.aspx
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Accessing SSOGis

• Open access

• Public internet website
• Direct link: 

https://fdotewp1.dot.state.fl.us/
SSOGis/.

• Florida Traffic Safety Portal
• https://fdotewp1.dot.state.fl.us/

TrafficSafetyWebPortal/
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https://fdotewp1.dot.state.fl.us/SSOGis/
https://fdotewp1.dot.state.fl.us/TrafficSafetyWebPortal/
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SSOGis: Main View
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SSOGis: Help Menu
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SSOGis: Sidebar Options
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SSOGis: Exporting Data

• All crashes

• Latitude, longitude

• Export options:
• Shapefile

• Word document

• Excel document
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Presentation links:

FDOT State Safety Office GIS Query Tool:  
https://fdotewp1.dot.state.fl.us/SSOGis/Home.aspx

FDOT State Safety Office Safety Engineering: 
http://www.fdot.gov/safety/11A-
SafetyEngineering/SafetyEngineering1.shtm

Certification of Mileage by System:  
http://www.fdot.gov/planning/statistics/mileage-
rpts/CertifiedPublicRoadMileage.pdf

FDOT UBR:  https://www3.dot.state.fl.us/unifiedbasemaprepository/

ESRI ArcGIS Online:  https://www.arcgis.com/home/index.html
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https://fdotewp1.dot.state.fl.us/SSOGis/Home.aspx
http://www.fdot.gov/safety/11A-SafetyEngineering/SafetyEngineering1.shtm
http://www.fdot.gov/planning/statistics/mileage-rpts/CertifiedPublicRoadMileage.pdf
https://www3.dot.state.fl.us/unifiedbasemaprepository/
https://www.arcgis.com/home/index.html
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Contacts:

FDOT State Safety Office Data Requests: 
FDOT.CrashData@dot.state.fl.us

40
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Questions?
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Future Crash Data Academy Webinars

March 23rd – Vulnerable Road Users Part 2: 
Motorcycle Crash Data (tentative)

April 27th – Commercial Vehicle Enforcement (tentative)

May 25th – Vulnerable Road Users Part 3: 
Crossing Guard and Safe Routes to School Programs

June 22nd – TBD
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Dates and topics are

subject to change
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Further Questions:

Benjamin Jacobs
(850) 414 – 4007

benjamin.jacobs@dot.state.fl.us

Rupert Giroux
(850) 414 – 4072

rupert.giroux@dot.state.fl.us
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